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Abstract of JP1 1246857 

PROBLEM TO BE SOLVED: To provide a red 
light emitting phosphor capable of efficiently 
absorbing ultraviolet rays at the excitation 
wavelength 370 nm of a light emitting diode or 
thereabout to emit red light in high efficiency 
and practically usable in the light emitting 
diode to allow a single light emitting diode to 
emit white color light or arbitrary medium color 
light, its production process and an LED lamp 
produced by using the phosphor. SOLUTION: 
This phosphor is a europium. samarium-doped 
lanthanum oxysulfide phosphor expressed by 
the formula; (Lal-x-y Eux Smy )2 02 S 
(0.01<=x<=0. 1 5; 0.0001<=y<=0.03). 
Preferably, the peak wavelength in an 
excitation spectrum distribution exists in an 
ultraviolet wavelength region of 360-380 nm 
and the atomic ratio (x) of europium (Eu) in the 
formula is 0.03-0.08. 
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L;t L E D 5 >-r ^ ilft-t^S <, 

— ( Lai.,.y Eu, Sm, )2 O2 
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go. 03) T-^i^$ixS^— ot-^A ■ -tf-?y r^A-fi 




in 

C<4 



(2) 



1 1-246857 



im^JMl] — IfcE^ (Lai_,_y Eu^ Sniy )2 O 
2 S(fflL, 0. OlSxSO. 15, 0. OOOIS 
ySO. 0 3 ) T'at>S:h.l.JL— ab-'^A ■ 

[if ii<Ji2 ] la^ax^^ h ji-j^-mzfsi-r ;^ t°-i?igs 

3 6 0 — 38 OnmCO^^^KSSMft'^IJ^t^^ft-r-l. i 

[|f*JM3 ] — ^tc*5ft-g>-2--at°'>A ( E u ) CO 
JS^Jt (x) :^)-'0. 0 3 — 0. 0 8«0liHT'fc-&itSr 

[lt^3R4] — ^t:*3{t.S>-^-7'J'>A (Sm) COS 
^ it ( y ) 0 . 0 0 1 — 0. 0 1 tOlEHT- & ^ i i: Sr 

[itjRll5] La<:03 0 mol%13lTSr. Yfcj;t^"Gd 

[11^317] — IKs? (Lai.,.y Eu„ Smy )2 O 
2 S (ffl 0. OlSxSO. 15, 0. OOOIS 
y g 0 . 0 3) T'«:bSnSffifi)cSr*-ri. J: 0 i,Z^mm 

9\-mzm^-r^^^y-^:t~^ (LED) ^yrtfcv^ 

±m]^EDi'yyb^^-^t>^nfz^^mti^-m. 

^ (Lai-^-y Eu^ Smy ) 2 Oj S (fflL, 0. 0 
l^x^O. 15, 0. OOOl^y^O. 0 3 ) T-^ 

mytmxh^ ^ b imm.b-th l e d ^ >y\ 

[000 1] 

COm^-Jj&ii i V L E D 5 y 7°tCfi 0 . mzmM: 3 7 0 

j£ J: tX^coS3t#:&ffiffl Lti^MmcO L E D 9 
[0002] 

[ta!*^OSffi] ll3t:^'M':t— H (LED : Light Emitti 

ng Diode) im^m^-T^^mi^r-^ ^-v^xh^ . m 



h , #t"Br?g3t^fl Jffl-r-S/i:46t G a P^G a A s P , 

G a A 1 A s m<nmmmxm^ ttzm^t^ ••/ y°^:mm 
mmmx$i± L/:: l e d 9 t ltjs < fiea $ v ^ 
•s . t. fz^^nm^T <j y h M^^a u - f o±ffit 

[00 03] s/i. ^yti~-yy°comm^^-^L%^^-^ :t 
mmco'&t:miHzmm't^^bi,^M^xhi>. -r 

ico^imi>mmit^tii>zbt^i^. 

hm^mm^mm^^^mm^^mucDmf&m&b l 
x&<mm^tLX\,^^. 

[0004] 

imMtm^LXob-thmmi l^^l^^:/}^^^. m&x 
i>mmij^<^i!b(>tix^^i>. 

[00 0 5] ^cC)fz^sb . L E D ^ >rco^3K^ y Tc?)^ 
m^^^^^it^.lbizJ:K). imco^^r-!yi--Yi> 

^fih 3 7 Gmm^k<n'ii^<nm\mzii-iX . wmfi^z 

[00 06] L*-L^r*ifb. \mzir.^mtmm\i. ffi 
i^Wfe , U^mm^it^ i: it^ L T . 3 7 0 nmmff* 

[0007] *^9j5{i_hiarom-^,^»v3^-ri./-ci!^tc^-^ 

fd-z t COt'S) D . :t- F coaea^R 3 7 0 nraM 

mzii\\x. mmm^zm.9\m:mM.\^xi^^^-kmm 

^(Tym^i^^mm t/c l e d ^ ^^^t-r ^ i: ^ a 

mb-t6. 

[0008] 
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[0009] -e<7)*gs. :3.-n t-'^AifvSKK-fl:? y-? 

>'S7e*m5Eaco-fvu'>A (sm) ^mmi-^-th 

:it\,ZX DlieA-^^' h;U^^flJ60t°-iJ'7&iiS^3 7 Onm 

[0010] -r^i^-^i^^Bjtcf^^^s^fe^^t^^fjpcji^ 

— ^Sit (Lai-^-y Eu, Smy ) 2 O2 S ({HL. 
0. OlSxSO. 15, 0. OOOlSySO. 0 
3 ) T'**?$tL|.:3--ab°'>A • '>^#vSKei['fb 

Y)V-;ifMZi6{-f^ b°— 3 6 0 — 380 

[00 1 1 ] — JK5*;(ci3(t.g)i-nb°'>A (E 
u ) cOM^-ib ( X ) j&i 0 . 0 3 — 0. 0 ScOffiHTSbl. 

A ( S m ) COM-^Jrb ( y ) >^^'0 . 0 0 1—0. 01 COlffi 

[00 12] $^>tc:, LacO3 0 mol%l.:JlT*. YiSj; 

IJf G d ^OiJ'-'^r < i — :^^07L:*T-a^ L T i v v,. t 

i^c. LatcM-ri.Yi3j;t/Gd<?0^J'~-^f< :fr<7)7c* 

[0013] S^-, *^0JitfS-S>*fe^7t^3t*«Mjt 
iimt. —Wi^ (Lai_j_y Eu^ Silly ) 2 O2 S 

(fIL. 0. OlgxgO. 15, 0. OOOlgyg 
0.03) X-i^i>^tih%m^-^-th X. 0 i<z^WMf^^ 

^^-\,zm^i.xmmm.'^w^mmt^TMb. f#^>^i 
{.zxm^LxT-mi^^-^m^m^^^hJiut. 

[00 14] $^>tC, *^HJ(Cf^-l>LED9y7-<±. 16 

3KMf4hffi^6^io$ii7'^'LE D^vrt::am-r^ 1 1:: i 

r^rt—y: (LED) ^yrtCtJl^T. ±fELED^-y 
7° i: #l;^-^*> $ tlti^yem:^^—^ ( L a i _ , _ ^ E u 
^ SiTiy ) 2 O2 S (fit. 0. 01^x^0. 15, 

0. OOOlgy^O. 0 3 ) T-:Ri?SixS:3— ab°^ 

[00 15] i<l-C\ ilEEu (JL-ob-^A) {±®^ 



La (^y^'y-) tcS^LTK-T-itxfO. 01—0. 1 

xJiO. 0 3 — 0. 0 8 tOlEHt- 
[00 16] 47t. Sm (-ffviJ-^A) (iWvSMi; LT 

{CS^7b^S^ffl?r*L. La (yyi^y) izMLX . 
0. 0001—0. 0 3<7)m-^Tmtn^tL6 o ?3SjDfiJ-^ 

>5^"o . 0 0 0 1 ^Ti±±mi^y h^^ii^+-»Th^ 

yJiO. 0 0 1—0. 0 l<7)JgHT*^<, 

[0017] ±imstimmcom^mymm^ii. mmx 

hJl^Mzioif^ b— ^^j|//3 6 0 — 3 8 OnmcO 

m^mmMm.mz^^i-h^ti,z^j:o. led^^to 

[0 0 18] t/c. La.t—^m.t^LXm^^^tti>4-y 
hV^M, (Y) (Gd) ti. 

^'-S:ift36-g.S&*2r*L. L a i: (J^W^MSi 3 0 mol% 

lilTtSnS, WmAt^3 0mol%^mt^J:ol,zm± 

2 0 mol%<7)igHT'J>l)o 

[0019] *^Bflicf^^*-fe^3Km3teWi:, M;iiflil 
Tc^XS2:S?m$^X^o -r^^J-i?. -^Rit (La 

Eu, Smy )2 O2 S(fIL. 0. Ol^xg 
0. 15, 0. OOOlSySO. 03) X'^h^tl^ 
ffiltSr^-r-l. iol^Las O3, Eua O3 , Sirij O 

3 , S^rf«#lEm"*^Na2 CO3 ^Lig PO4 
^ i: <50MM t i^izm-^Lfzmzin~)\^ S )\^mx+-»iz 

is.-^LxMfm-^i^imm-ti>T.mt . ^^^^titzMfw^ 
mmcoTjv-ii-mmcom&m^izmmLx 

j^^f^x 1 1 0 0—1 400 "ccoias-c- 3— 6 B^mi^i^ 

-tiTMb. nhtLfzmmn^mMzxmmtxT-w^x 

(T^M'mif^xmmi^-t hjimt . mm^Ltzmm^im 
yKizx 3-5 mmwik. rai ■ ^m-r^JMt ^mxm 

[0020] zzx±imm:iTmc^mm^TMizi3\-^ 

X , m^zmytmi^^m&t: p h 2 iii±coiittMJ«tc«i 

tzim^!&,-^S:m\'^mmxmi:x^ i> 1 1 i tc. s?^* 

fe^ c7)^„°n#S D ^ 9 0 % tLh t ^ i: 3&^f -i. ^ 
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imm^mcT) p h . 2-4 oiEHtcftjtf ^ >i t 

[00 2 1 ] ^hi,z. ^WMizm^LEDyyyU. % 

m^m t ffi^-^i? s ^ifc L E D ^ -y Ticamt-.! <t t <t 

(LED) 7>r(Ci3V^T. ±IELED5>' 
7° t m.^-^io $ f L/c^3fe«^4*'-^^ ( L a 1 _ , _ , E u 
X SiTiy ) 2 O2 S (fML. 0. 0 ISxSO. 15, 
0. OOOlSySO. 0 3 ) f^i^Sfil.J-— Dfi^ 

[0022] ±ie%*^'-^ :t- K V yy^mm-h l e 

InGaN^ttlSI. GaP5^W5|S|. GaAsP^W*^, 
GaA 1 As^W*^f^*^^>^.&^>yT3&iffiffl$fL^, 
[ 0 0 2 3 ] ±ieLED^>-:7l3j;tl<f , LEDsOfflS 

I ^ b° - ^ ^ fl-f- ^ -^^r L T V ^ ^ 7t » . 

-I) „ 

[0024] ±sm^f<z^h^^^mm.Wfizxft\t. 

[0025] i/c. ^^^mm.m-t . fltcowfe, 
L E D ^ yy°^mMX'% . mvtz'mm±.(^Mm%hix 

[0026] 

im^^m^cmm^ mz^mmzmmmm\,z-y\,^xvj, 

[0027] ^Ifei^Jl 

M3t#:«li!tM^-tt LTcOLaj O3 «)*Sr2 2 9. 7g 

Euj O3 i|&7fe^l6. 0 1 St. Sm2 O3 
Sr2. 64 gt. Sa*$r6 1. 3 8 g i; . HlPJt LT 
cTjNaj CO3 m*S:86. 94gh. Lig PO4 1?A 
*^2 4. 84 g t SriE?it::ffSL, d^Wl^S/t^Srffiffl 
LXi^-{zm,-^LXmMU-^\^h Ltz. 

[ 0 0 2 8 ] mhtifzW-fmisw^i: . Mft# <r>T 

;i'S-^itt|lf*5tJK^L-C 12 5 O^CcoiaSf 4BtrBl:^ 

®ES*3 i zfmm^mm lx p Hfi^o^" 2 . 5 i^ett^isgtc 

«H$L^*^^>K«fc?#2rff -^fcmc. M7j<tcT4 dl^vtL 

fc. ^ LxmwLrzmym^iL^irrm ■ ^t^z 

iO. (Lao.93Euo.06Smo.01) 2 O2 S^r^ffl^ 



^^^i>mmm 1 izm^m&^myti^^mmLfz. 
[0029] n'^tu-z^mmtfe^(r>mm:^'^9 h/i- 

-r, iai3&*4.BJi^>0*=5rj;^t. ^SfiMl WS-smTtft: 

{±, lS*3 3 0—4 0 OnmW^mit j: D«V>«!j*T-* 
•feSr^-r^. H2*-i?>HHi?>;t)^^:J;dt. HJfeM 
1 lzi^im^m±, 3 8 0nmO<^5'WIIijjaSrfi'5/i*i 
«^;K6 2 5nittfti£ti3V^T^3teiOb-^'^*-r-l.# 

[0030] § ±Mimmm i tcf*-s.*fe^M3fe 

filstCOV^t". SSOnmift^Tt^feV-iT^*;?) (Y0.955 
Euo. 045 ) 2 O2 SM^fr^a^StcLTW^^fiJSt 

X. ^mimzi^'Aftwc^mm:^'^^ 

y-^ ^- F (LED) cr,m^:i^^-)v^~^mmA < #fe 

^iz^mx tmm Lfz . 

[003 1] Ilifeg!l2 

m^*fflJi£IS«t LXCDL O3 r,^*^ 2 9 1. 5 g 
t. Eu2 O3 !B^5^*2 0. 14gi:. Sm2 O3 
t:0. 67 St. sm^^7 7. 17 st. MmtLX 
CONa.2 CO3 :^*il0 9. 3gi:. K3 PO4 
5: 3 1 . 2 3 g i; 5rIEWtcff» L , t^-fP S t 

[0032] mz. ni^ixfzmm-M.-^^. mn^cor 

)l5.i~m^^!/zm^LX 1 1 5 0 "CtO^flJKT- 5 BtfSMjS; 

tJt , n'^tifzjm.^^myiiizx+mzmB't^ <r 1 1 

mmti i. mmt:miiu lx p um/j^ 2 . 5 c^ismwstc 
^L^ti^^mmBin-yfzmz^ m<.t,zx4mm»L 

fz. ^ LximLfzWi^mtL'f^im ■ m^^^ zt^z 

<* 0 X (Lap. Euo. 060 Smo. 002 ) 2^2 

hm^^^^hmmm2izi^h^-&mM±mmmL 

fz. 

[0033] zcr,mmm2izi^:i>^^^^ym^i^c/)mm 

5 . mmm 1 1 \sim^j:iTmx-m& ttztz^. i s 5 % 
t\'^om\'mx.tin^'^fifz. ifz. mmm2i,zm&^^ 

mmmi bm^mzm-mmxfy'ytz, i;xtc^i^m^ 

^ F (LED) tfOiScStx^vP^- * < 

ic^mx-^ hzt mm Lfz. 

[0 0 34] mmm 3-^1 1 ja J: t/JrkliM 1 --4 

^#:j©m^*^ffML. mmn twmmm'^xm 

tliStcilif L =3r^^ iSi5t?^ i'€VK S ^ (c^MM 1 i: n 
0. »fiM3-l lfcJ:t/J;t^Jl-4t3«^*-fe^ 
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[0 0 3 5] itnmiitsmi-t^t^\,-^^m<^ 

[ 0 0 3 6 ] i a LTDSKL/c^^JftMJsit/JtiKMt 



iKii. immii>zmi>w:^i^cmm^^m. ( i o o 

[0037] 

[IS1 ] 



i£ M Kin 
BWj **" 




■flj^ c3 Tu jTj tt* a*jx MXt \ juar^ ^ wj ,^ 


to?. \/oj 


^UBrn ^ 


£r m O 


BU-^^O. O?"*'"^. 03-' 2*^2*^ 


J. 0 u 








1 0 u 




2 . 5 


CLi3.i^ aoOoLn inEiUA riASlIlA niJ oOoS 


ISO 




2. 5 




18 0 


7 


2. 5 




15 0 


s 


2 . 5 




140 




2. 5 




13 5 


0 


2. 6 


CLao. 6 4 8 ^^0. ao^^o. oaSmo^ 002^ 2^2^ 


13 5 


1 


2. 5 


(LaQ_ 83^0. 05^*^0. OS^^O. Oe^'^O. 01^ 2*^2^ 


18 0 


Jte^ 1 


2. 5 


f^O. 9 5 5^"'-*0, 045^ 202S 


100 (Sip) 


Jtit^ 2 


2. 5 


(Lao_^ 90^^0. Ofl^™0. 04^ 2^2^ 


106 




2 . 5 


tLao_ 93995^^0. OB^^O. OOOOs) 2^2^ 


10 5 




2 . 5 


^Lag 3gGdQ_ oe^^o. 01^ a^aS 


10 5 



[0038] mm 1 iZin-tmm^!>Mih>t^ti:3i 0 (C. 
[0039] t/t . #»ftM{C«l.*-a56*^3fc«:t . 

[ 0 0 4 0 ] ffi3te#;&^*Ki5t?f ^l>^tC. P H 





{%) 




%M C<a8) 


6 0 




1 


7 0 




2 


9 0 




4 


9 5 




6 


9 7 





o 

[004 1] HMM 1 2 

m.l\,z^-ti.o\,z^ ^BgMl^(<pH0. 8) , pH 
1, pH2, pH4, pH6(C*ti$t^3&i'^>K?7fe?t^ll 

[0042] 
[^2] 



[0043] ±IB^2 ic^-r^*^^>B3^>*^^irJ; d tc, 

[0044] ^tTpH2~4TSavi^2rllJSU;^:^ 
[0045] 
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[0046] t.fz. m-&m^w:^i^b. m(^w-&, sfe 



isfe^ ^-r^feir i> i« V 'ota-t^b ti^m^^ 
L E D 5 >- r ^ se^f # . mtifzmm±coMm^ ^> 



[HI] 



100 



50 - 



2SQ 



300 



3M) 



LatOzSiEu, Sfl 



LazOsS:Eu 




J 



40D 



450 



(nnO 



[1112] 



100 - 



50 




550 



600 



BSD 



7Q0 



750 
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